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Table 1 Components of the DNAN samples with different
additive
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o* TOODNAN

1# T0RDX/90DNAN

2# TO0AI/90DNAN

3# TOAP/90DNAN

4% TOPBNMO /90DNAN

5% TORDX/10AI/TOAP/TOPBNMO /60DNAN
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Fig.1 The theory of solidification rate testing
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Table 2 Solidification temperatures of DNAN samples with
different additives C
sample this work in the literature

o* 49 49.6-53.5!1°

1" 40 44.8-48.4110 ) 43.1-48.5117!

2# 51

3* 80 70-85.211°]

4t 48

5% 68

Note: The solid-to-liquid ratio was 1:9 in this experiment, as well as was 4:1

in literatures.
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Table 3 Solidification rate of DNAN samples with different
additives

sample  solidification rate / mm-s™" relative solidification rate / %
o* 0.9033 100

1% 0.1378 15.3

2# 0.8319 92.1

3# 0.0231 2.5

4% 0.3611 40.0

5% 0.0627 6.9
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Fig.2 Effects of the additives on the crystal morphology of DNAN
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Fig.3 The grain and section of DNAN samples with different additives
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Table 4 The density and relative standard deviation of grain
for DNAN samples with different additives

F5  TARRGINYIE DNANFE G BB
Table 5 Tensile strength and compressive strength of DNAN

samples with different additives

theoretical average relative RSD*
sample density / g-cm™ density / g-cm™ density / % /%
o* 1.560 1.468 94.1 1.26
1% 1.582 1.526 96.5 0.27
2# 1.629 1.550 95.1 3.87
3# 1.592 1.529 96.0 4.40
4% 1.522 1.506 98.9 0.36
5# 1.645 1.618 98.4 0.45

compressive  tensile

Note: RSD is relative standard deviation.
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sample strength strength
/ MPa / MPa
0* 3.68 0.30
1# 9.27 1.30
2# 9.58 0.62
3* 6.67 0.51
4# 17.7 2.91
5% 9.29 6.37
25DNAN/53RDX/10Al/T0AP/2PBNMO 16.76 6.80

PERE M2, T 5 413 TR B R i S BR W L
25DNAN/53RDX/10AL/10AP/2PBNMO , i% ¥ i T Fif
5 FE I8 #] 6.8 MPa, f — B IE B T UL 2 S A KE 2
T2MERE R T AT M o 1% 55 DNAN SLIG 35 KE 25 ) 24 1k
Al J M T 8 A B AE 2 MPa 2451 T A ) PB-
NMO B i A AT fifi DNAN 45 85 1 245 1 24 1k fE & %
P
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Influence on Mechanical and Micro Solidification of DNAN by Solid Additives and Polymer

ZHANG Meng-meng, LUO Yi-ming’, LI Bing-bo, FANG Xue-gian, YANG Hui
(Xi"an Modern Chemistry Research Institute, Xi'an 710065, China)

Abstract: To research the influence of the additives such as RDX, Al, AP and polymer PBNMO on the moulding and mechani-
cal characteristics of DNAN, the crystallization process of different intermixtures and the initial solidification temperature were
observed mainly by photic microscope. The solidification rate was calculated by measuring the solidification time and the dis-
tance change. The effects of additives on the molding process were studied by testing the relative density of the @20 mm sam-
ples. The effects of additives on the mechanical properties were studied by testing the tensile strength and the compressive
strength. Results show that those additives could improve the crystallization process, increase the relative density and decrease
the solidification rate of DNAN. The mechanical properties such as the tensile strength, compressive strength and the anisotropy
of the DNAN were improved by adding polymer PBNMO. The tensile strength was over 6 MPa. It indicated that, DNAN based
explosives with fine crystals, less defects and better mechanical properties could be got by the synergistic effects of RDX, Al, AP
and PBNMO.
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